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(54) CATALYST FOR EXHAUST GAS PURIFICATION C0 

(57)Abstract: ~* 

PURPOSE: To obtain a ternary catalyst having a catalytic activity even at 900°C or higher and high ^ 

purifying function against NOx. ^> 

CONSTITUTION: A composite oxide with a perovskite-type structure having a general formula Lnl- r~ 

xAxM03 (Ln denotes rare earth metals except for Ce, A denotes Ce or alkaline earth metals, Ma ^ 

transition metal, either one denotes one or two kinds of them, respectively, 0<x<l), a heat-resistant p2 

oxide which contains Ce and Zr and/or rare earth metals except for Ce and at least a part of which TO 

becomes a composite oxide or a solid solution, and a noble metal are made to coexist. Due to the q 

coexistence of the heat-resistant oxide, the heat-resistance is heightened and due to the coexistence of Q 

the noble metal, purifying function against NOx is heightened. TJ 
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[*fiSEl HBKLn.-xAxMO, (Ln»Ce« 
££Jg-C. omfe l«Xtt2«J£Lh» 0<x<l)-C 
yZr, Xtt3 6{CCefeWO#±3J(sfelI*^ 4>& 
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[#fr»#©ISll] 

-ISSLn^xAxMO, (LniiCe 

t,>-fftt>l«Xtt2ttfcLL 0<x< 

i ) -C7n$ns^pyx*-f mmmmswamt. 

C eRtf Z r . X«S 6KC e eOT©*±M&II*S 

[if 2 3 . fTEMRttltf&HttC e cd 1 0 0 JR*(c n 
*fbTZ r#5~l OOJtfp. CeW©f«iS*s 
0~1 0 0M*©*?4fc4fc*J:9lcl*«SlTCi,>Slf 

i K&m®&fs.#zmtmmL 

[000 1] 

tiz-wtm (co) . jab** (ho awwta 

JR ( NO x ) ©mbfife^KMft fcgfMtfx^bEH^M 2 

tttcm- *&©-?&*. 

[000 2] 

Kfttttti CO, HCRtfNOx*8Ktr436*i&»« 

MBS 5 9-87 0 4 1$HI38 0-82 1 3 8 

*&*#JH) . 0*»U cn6<D«*l»lr>rti*>8 0 0 

MM© J: 9 K 9 0 0 WJiOttattKfe^-cft^MMBS 3 

+fl*Wi& !»»*.»,».. 
t3!ft£*#r*tt&*ttft»:. 9 0 0 -c«± 

£IMlJ»ttCO. HC©jWttt*t*«tl-Cl>*#» NO 
x©^bfi6^*i^^o-C*J»). ilti*gl#Xffl©=7C 

[0003] -ec-c. ^o^*-f bUKft«#r&tR 
£IM£fel!$j£ft4 L/-C 9 0 o ■aau^Murcjw* < 

im^tlX^h <fcHPR-l 6 8 3 4 3 -Sf&fg# 
Ji) . * c vm 3 ftTi» 5HaM!HI£IMb»tt. fi*& 

[0004] 



^H^5-3 1 36 7 

2 

[»9»»tfifcLJ:5 4rSiHH *f69itt±iBSIffl©# 
68343#^«©»9§4I3I««:. 

ha mmm>mmiwm®Q o o-ctun?©^ 
*stt©fcT*«K4 4*>K; N0xj«ttMj***r4 

[0005] 

[gpgfefgfcf Sfc©©#K] -SKLn,- 
xAxMO, (LnBCe»<f±i^S 1 ABCe 
XttTJV* y MWS»a*. 0 < x < l ) V 

wSti*^o^*-f hfi«a©»*IMk*4. CeR 
Wr, X«3 6KCefiW©*±SWail**tf. *!>& 
< 4 6HH^^4tttX.ttlltttt4 ft oT^SWifctt 

££. CCt. Ln, ASt>*M»iai*o©ig^«:RB6 

[ooo6] *mi<Dmi<jy&mt, m-ixmvm 
*3i^ AKfb«j, x«3 hit-k y ■> a«^©#±®^ 

K©BWfc»*£#. *ft&©Wt»©4>tt<:4«>-»« 
tt&Btf k«XKB£tt 4 ur#a 9 0 0 V&LhOM 

aK*»i>T*»«as*»wr*c4*fc*s. £©«*&& 

Hft»KJ:*«i»3:. MK^tlMimi^tcilft 
l-Cffit^^ S0 £ to«fiS^*4i}|ft14M{b«3* 
4 bx&m-f S«^©^-S*ti©«^{C 4>W5*tC^ 
S3 ft, 9 0 0 •CW±©KfiTfil«B«ffl L /c&T t>M 

W*1^fc«»5OT«:i^lJ(©tt«re»aL"Ci,>*. c 
©■MMtKffctt^g 0 0'CRh©^S(c*Jl>rfcJft8t)K: 

[0007] *HW©^2 ©ttftB. ^JS^4 L>r© 
HSS^b«)«i1-tC^-7i>'>Aft4*©J| 

wi^tiaftttHjEiaiioriwr****. nox 

-So tCt, NOxKSfr*fiStt*H5**fc»«:d>«© 

fflW©BJ*ftWI*±rtt«rffltt»e«»»K:ffl»3 ti 
€>C4«:J:9 > Sfm*'^S6#fflmT«:fcW?)9 0 0-C 
«±©KfiT4JbfeBI©«6B»«ie*K< < . jf{bStt*i 

tt. 9 0 0 xy&U:©*flr fcBAtt©**3SHiaft»^ 
x^bfflZ5cMli-C*6„ 

[000 8] *^©^SItlitCffil>Sft««RS^© 1 
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3 

Ln,-xAxMO,-CW. C©tt&lMkft©*t2ttdI 
£«©1-8 0SS%#M£ U>. lfifi%J: *)*!>& L> 
®&\mffi£&im < . JKK 8 0 ■) £ < & z t 

MmmtitmcDimiffltotitc <<t £ mtb< act*. 

[0009] Hid^fctttttfeK0E»<!>ffi#& l/TJE< 

ffli>6n"ci»*A-i,o,ftirtPMi©«i(»tt. it io 
mx$MKa^m5mmz.w&r&idb, 2 0 iv 

gm±**3£U>„ HjftttK{b«Jip<DCe» Zr.fl 
8&ll©tt*tttt<cMIR3 ftttl»Jfc C e © 1 0 0 Mi 1 
(CttbTZ r«5~l 00ST-. »SKi3:5-50I 
^ Ce feW©#±31£JS« 0-100 H^. Sf S L < 

« 5 - 3 0 m+om+ttt &s«fc 5 (c^fiS-r 

[0010] ft©ttftj^?**ft^ti&&K©R 

u. Rh. Pd, os, i trvp t ©5 %a>e>5i«ft 

?cl8Xtt2afcU:*ffll>£. Cft6©g£Jl©5%P 20 

R©»iM§£*<c#uo. oi-5*«%. msu< 

tiO. l~2«g%#«l:i,>. 0 1»i%J: 

0 il>*t>«^« NOx jWMfc&©rt±#3F+»T* 0 . 

stt<$ («*tt its. *«k> ttrnm) Tm»*. 
[ooin xgmicfrfrmm&M^ mmzm&t 

1^{|»©tt6eft{k*XlSB&{t*v -fe 'J •f Afc £ 
ax-) AttXtt § 6 tCftdjg&JRttfc&trftgtt* 6 0 
omt©»lt"C*i»»U *sW4C 
*\ X«lUIS©-fe';Tt&* (1 OOm'/gJiLh) (cy 
;P3i^AilXii3 6(C#±&£JS&*BiT£©<b^«fi& 

fti o o*c-c5~i 2*110 

*«*-ett»L . *©£8 0 0 XTC 3 B#H*£ltp-e«Sj?£ 

mamx.. m 1 o o -crs- i 2B#ia*mtp-cf£*i 

U *©&36CC7 0 0-8 0 0"Ct?3~l OWIBWR 
ft*. ' 

[0012] ±IB©in< ■ttM£tt&ft{t»8t*tc 
ffiltLfc^n^*^ hS«S©S^8<b!gj±Cc, P 

t. Pd. Rh&£©Jt&HI*SJW*. W*.«flW>< 
9S?9A©*j&**±BR*fc£«3"tt. mi 0 0'Cr 5C 
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5-12 *|M**W»"ClHll l> . *©$ 6 0 0 -C-C 3 mt 

o^x*-f hg«£©1fi£&<b®©ftSJ*©SS$Stt. * 
--i7A%i*©*fn?[ij*tin?ir«t!t3-if5. *kc®«^ 

«**ftU jftiftU f£jKU 5 0 0-6 0 0'Ct?3- 
5B#B^*r*«bfc». tt»U 36JC7 0 0-8 
0 0"CT3~5«ffll*ft* , C«fiRU Sftf&jfcitS. C 

m*<o\mmmt'j>tj:< tt>®.m' / g«±-c**c 

[0013] c<D%m&cft< l cj<<<>?-*:®i}ab> m 
-f hS*ji©1t^KibiBjRy t a^JS*ffl^L.rffli^c 

[0 0 14] 

[^te^a] 

©i«jtaffia©^b-fe At&^ ( c e o, ttmm 1 

SOm'/g, *«g9 9. 9%/TREO (±#±SK 
<b«5) > 1 1 1. 9 CtlK*+H«y* 
3^^A(Z rOCNO,),)*^ <«Uk«l. 51. ft 

i»i«:zro,iM»r2 5. omm.%sznz>) 147. 

9g. RV^'Tf b 'J A (Y (NO («Jt' 
SI. 6 2. ^*tCY t O s ^-C2 1. 7fiS%^*4a 
-5) 2 6. OgfcJJDA. J:<«» Utl^lW^l 1 

o'c-ei ovm*5s.<p-cmkbit. *<m> ^»*-c6 

0 0'C-C3mfflffiS&*tftj:lK (C e . Z r , .„ Y, . 
,,)0,t*£HWt»*».l 5 0 gf#/c„ 
[0 0 15]^«C. C©^ ; S:5 OgfflEb. cntC5§ 
WL?>* XLaCNO,), • 6H 2 O)70. 4g. VM 
^U^ACCeCNO,), • 6H,0)1 7. 7 gRtfigg? 
3^1/KCoCNO,), • 6H,0)5 9. 2g£?§8Sl/ 
10 0ml «rflD^.^. 1 1 0 'C-C 1 0 B#R8* 

**naii/fc. *©». ^tp-csoo-c. 3mm 

«*tftt(.». ±Si&m%«^)!ll/. (C e. ... Z r. . 

**T4*^BMl3llI(La,..Ce t .,)CoO,*!a*L 

' [ 0 0 1 6 ] ^ ©St. C wmucWSlJ* 5 y ^ 

1 1 O'CCl 0B*ra^tp-c^0. §6 

{c*»*"C 6 0 0 'cc 3 mwvm&Z'n U ot, P d % 
' o. 5sS»Lyd)tiK« (WNo. i)*wti/fc. 
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COimOi&ftimSlkV (L a , ., C e , )C o O. : 
(C e,. 6S Z r 0 .„Y, „,)0, : Pd = 5 0 : 5 0 : 
0. 5-C$>r>tc. 

[00 17] (Jt*m) JEftm?HHLfc(Ce.. 
. s Zr.. 3 „Y„.,,)O J f&;$;5 0 {r £JBSU tft&c8& 

(Fe(N0 ) ),-9H,0)4 9. 6 g fTSffitt. HiS 
WliH«<W»fiacj:»). C©ISI6W2K*frSlWl| 
(KHNo. 2)£tHSSLfc. CQMtttottattSSJt 
T(La, .,Ce, .,)(Co, .,F e 0 . 6 )0 3 : (Ce,. (S Z 
r*.i.Y...i)Oi : Pd = 50 : 50 : 0. 5T*^ 

[0018] (mmm 3 ) mmm 1 -cfl^fciMt-fe y ^ 

A*&*1 3 2. 6 g(Ct+^iBit^3-'f A*?g&9 

8. egsc^ii^^f h';^A*^?Ki 5. 7g*iD 

2oY 0 ..^OtMmm&mtmzmc. com* 
*5 0gffli:b, cnicmmz mmom&iktmt 

tCfcO. CCD9I1IM3(C^&]IMI (HHNo. 3)5: 

psissuc. cofm<Dis.mtm.mit-v(.L&o ,ce, .,) 

(Co,.,Fe, . t )0 9 : (C e, . 77 Z r 0 . l( > Y 0 .»))0, : 
Pd = 50:50:0. 5T*ofc. 
[0 0 19] (HJ6W4) JtJkffS-CMHl/ft: (Ce.. 

„zr.. I ,Y,.„) o 1 wm&&£m<tvmtt o«§ 

8. 9g> {§^3^;l/h23. 7g. Jgg$U9. 6g 

4!f%l>, (CeZrY) O t ±(C(L a„ . S C e, .,)(C 
o.^e.^O^fiilW^t ^© 
|&^(C^^bPt?T5>a^ ((NH,), (NO.^Pt) 
. ^SfeWI 1 iI51fil©Jftmc«t K> . 
C©SWM4lca*SJIH I t (KttNo. 4) fcilgfL 
fc. ■C©jWI©ias»tt*»JtrcLa,. p Ce.. 1 )CC 
o,.,Fe,. t )0, : (C e„ .„ Z r, Y„ . (J )0, : P 
t = 50 : 50 : 0. 5T*ofc. 

[0020] {-mm 5 ) mm 1 rjBufcssK-fe 0 

1 1. 9g&C^>«iS^I/:3-£A*&?£l 
47. 9 gSOT^7>^>(La(NO J ) J • 6H,0) 40 
2 2 . 1 g *8flf Lfc*8tiK5 0 m 1 *in*.. 1 
£|3HI©&fPK:T(C e,.„Zr, L a, . 0S )O,B^ 
ffig^b«J*^fc. &fc. c©e**5 0jrJB*U 

f§*fc«>©£Ji&©®jji®£. mkv^zyn. l 

g, ^XhU^^^ACS r(NO,)2)9. lg, 

3 1. lg,BS®&4 3. 2 g <b "TSffeliUJi 
WliW*<WifpKJ:»J. C©^$5CC3MpS«& 

"C(La, .,Sr,.,KCo,.,Fe,.,)0, : (C e 0 Z 50 
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r,.„La,.,,)0, : Pd = 5 0 : 5 0 : 0. 5T*o 
fc. 

[0021] (Hifewe) ^uzfzzj \>mm<m£ 

fflVtiKL a, .,Ce„ .,)(C o, ., F e„ . e )0,f&5fc©S3 

mtzmttz. mm^*y\ 03. 9g> mm* u 

?A26. 1 g. SW=iM;l/h34. 9g, M»7 

2 . 7 g *«*(c^«i ufc*^ 0 . 3 -j » h )izmm. 

t,fc. &{C> ^ffiftftSfli UT&H* h U-5A5 0 g£ 

£*ftU KffiKttUfc. cn^6oo-c 

^3l^^*T«lS«. »*U 8 0 0-C-C 

3B#Hi^#?»0S*fTttl.\ 3 6CC^L. (La,., 
Ce,. 1 )(Co,.,F e„.,)0 J ©^ ; &f^S;L/fc„ ^Jfc 
«l-cmtUfc(Ce..„Zr.. J .Y. .„)O,»*8 0 
gi±IB«:J:t3f^l//c(La,.,Ce 1 ,. J )(Co,. 4 F e 
...)0,l35rx2 0 sZ+ftmGLtc. c©s£ta 
jfSKWK^ 5 S? t> T 7 9 A L 

fcft. 1 1 o'c-ci ommt&skb. ^>T6 oo-cr3 

20 B#ia^*'C«L/-CPd?rO. Sgffl^bfcj!*^ (^ 
ifSrNo. 6) &iSKt/fc. 
[0022] (HIWI7) HJfeW6©^D^*-r 
a^BWk»©W«SKfUr. ffiM7>^>7 6. 7 
g. ISK**^^ A(Nd(NO s ), • 6H l O)3 8. 2 
g> ?g^3^h4 3. 7g. ffiWt&eO. 6g*ffll> 
Tl5l«l©^K:-C(La,. s ,Nd 1 ,. l ,C e,.,,)^ o„. 5 
Fe,. 5 )O s ©f9^=&f^Ufc„ C©^8 0gi*J6 
Wl "CSil«L//c(C e. .., Z r. . 3 .Y, . 0S )O 2 *&*2 0 

aB»«6£iai«K:i/rPd%o. 

[0023] (iufe^8) mimi-cm^itmt*v* 

A^1 3 7. 7 0 g(C3i-*^5g^;l/=i-'t»A9 8. 

6 g tjp*. mmm 1 iii?,ii©&mt ± o cc e . ., z r 

WffiM 5 0 g ZmmW 6 CC <t S (L a , .. C e , ) (C 
o 0 . 4 F e,. 6 )0,^a^*-f Ht»*5 0g4+M 
GLtctk. PdZO. bsimbXMM OTo. 

8) ^PSSUfc. 

[0024] (^60119) *6fe^)6K:cfc^(La„.,Ce 
,.,)(Co,.,Fe, .,)0 ) ^8 0 g tm&W8 K<fc£ 
(C e . .. Z r . ., )0,i8sm^K{bW*2 0 g 
a^Lteft. Pd^O. 5gJi}tL,Tftj!JS (KRNo. 

9) *MKLfc. 

[00253 (*teWlO) HHMBom-bU^ AfC 
^r^K^ha^^^Ai 2. 7g*ffli<>'CPilll©Si 

^{Cct«5(La,.,Sr„. J )CCo,. 4 F e.-OO.^a^ 
hffltt^iflFrtLA:. C©l»*8 0 g iHSS0!l8 
CCJ:^CC e . .. Z r , . t )O a lMMIK^iHb«i^2 0 g 

Pd£0. 5 gfiJ#L"CjW« (««■ 
No. 10) SrfSKLfc. 
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[0 0 27] (ttjRWl) HJtWe-CffiSOfc^a^ * 
* -f h£flf&©g&8Mb8l (L a . .. C e „ ) (C o . F 
e...)0,f9*l 0 0 B*m>, ChKUBkXWV* 

tmsizm^Tmmw i £H«©#arcp & * o . 5 8 
imLxttmomm (kano. c i ) sgwufc. 
[0028] (j±»w2 > &sttt 1 •vmmbtcffifm®. 

*%5 0gflI*U cnfc|U6Wlil§ia©tifP"CCe 
0,±fc(La.. > Ce..,)CoO,*fiJ#l/. S&KPd 

*o. 5 S mLxttmomm mmo. C2)* io 

BBSbfc. C©j»«©lS»tJa«ttCCLa...Ce.. I ) 
CoO,:CeO,:Pd = 50:50:0. 5"C&o 

fc. 

[0 029] (tt«W3) Htk0ll©CCe...,Z r,. 
,iY,..,)0 1 *11iJR©T-Al 1 0 J (tfcSWSStl 10m 
>/g) (CfU Sffe. PWWWWIMC * 0 C ©JtKW 3 tc 
<fc£f« (KHNo. C3) *0Uglfc. 

[0030] (ttKM4) USteWe-ctts&Lfc^a?'* 

hS«S©«^BMb» (La,..Ce,,) (Co.. 
,F e,..) 0,$*5 OgiUJjSCDS r Z r 0,^*5 0 20 
*£*+»K8£t,fcft. Pd£0. 5 s^Ofcftfttt* 
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(ISftNo. C4) SrtHSUt. 

[003 1 ] (KRfll) USSR WSWrWIILfcJtta 
tCOl>T. AP#*SS9 3 0'C©gfa^X*-C5B$Pa 
©iMBStt©W**W4ff&ofc. #*ajS«-BMfc& 
X (CO) 1. 0%, ^BKU> (C 3 H 6 ) 0. 1%. 
ZIMteaR (CO,) 1 0%. * (H.O) bkx 

(O.) M^ttiL SSSRtfgfH (N.) T**. 

[003 2] mm) ±IB©»$ • KXKBfctf ttofc 
WiKoi»T. 4 5 0*C(c*j»-5-B!{bKSRv ?*neu 

>ac«iffca«©jwt**«5£i/fc. a»EKiBL»*tt 
sitwca»i,fc. a>j^n#©2iraa^«3 o o o o/m 

IST*?). *'^ffl^«CO*S0. 7%. C.H.tfO. 1 
5%, CO,#109<. H,O#10%, H,*»0. 2 3 
X. NO#0. 15%. O^^fttl/. £SSP#N, 
iWia(c*S*4jtt*«©RS^4ife«:iBttUc. 
«WW©IITOl^l^l^Ktt^B^tttc«ti-CC» 

[003 3] 
[«1] 





MSfcfijfc (Sfiit) 




No. 




CO CH, NO 


1 


Lao-gCecaCoOs 5 0+(CeZrY)Qa 5 0-*?d0. 5 


85 


83 


85 


2 


Lao. a Ce 0 .iCoo.4Fe 0 . 6 08 5 0+(CeZrY)Qa 5 0-tfdO. 5 


93 


86 


92 


3 


Lao.aCet.jCoo.4Feo.flOa 5 0+(CeZrY)Qa 5 0-tfdO. 5 


91 


85 


86 


4 


Lao.»Ceo.iCoo.4Feo. fl Oa 5 O+(CeZrY)0i 5 0-tftO. 5 


89 


81 


80 


5 


Lao.gSro.2Coo.6Feo.sOa 5 0+(CeZrLa)Oa 5 0+PdO. 5 


93 


85 


87 


6 


Lao.8Ceo.2Coo.4Feo.oOa 2 O+(CeZrY)0i 8 0-tfdO. 5 


86 


84 


84 


7 


Lao . 6 0 Ndo . s 0 Ce 0 . 1 a Coo . b Fe 0 . B Oa «>KCe ZrY) 0, 20+MO. 5 


87 


84 


85 


8 


Lao.gCeo.2Coo.4Feo.flOo 5 O+(CeZrY)0a 5 0-tfdO. 5 


85 


82 


83 


9 


Lao.gCeo.2Coo.4Feo.flO8 8 0+(CeZrY)Oa 2 0+fdO. 5 


88 


80 


87 


10 


Lao.gSro.2Coo.4Feo.6Oa 8 O+(CeZrY)0a 2 0-tfdO. 5 


86 


80 


85 


CI 


Lao.8Ceo.2Coo.4Feo.oO3 1 0 0-tPdO. 5 


82 


70 


68 


C2 


Lao.sCeo.iCotH 5 O+CeOa 5 0+fdO. 5 


73 


68 


61 


C3 


La 0 .8Ce 0 .2CoOa 5 0+r-Al 2 0 3 5 0-tfdO. 5 


61 


57 


55 


C4 


Lao.sCeo.2Coo.4Feo.fl 5 0+SrZrOa 5 0*PdO. 5 


85 


80 


80 
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